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Description 



Z J r r 10 neW,y id8nti " ed P 0| y nuc,e °«<i*>. Polypeptides encoded by such polynucleotides the 
5 Z!Z P 0 *™ 01801 '? 63 and P^P^es. as well as the production of such polynucleotide^ and poSJSd£ 
X rr h POlypeptide °' the P resent *"•"*» * a human /-transmembrane receptor which has Jeen 

S^S^.^TT" SOmeUmeS her8inafter re,err9dt ° 38 " G - Pratein c'emokine R^epto; 

r nn «-» ' inven,,on also re| ates to inhibiting the action of such polypeptides 

Lnfn Ll S t We "! Sta , b ' iShed th3t ma0y mediCa " y si 9 nificant biol °9*oal processes are mediated by proteins participat- 
o Xa^X^T^ that ; nVOlVeG - pro,ei " s and/orsecondmessengers, e.g., ^ NaTe. 
PR3^f. q ? f 8 Pr " S ^ re,err6d t0 M P'°t»™ Participating in pathways with G-proteins o 

2^h^VT? ,h8Se PrDteinS ' nC,Ude ,he GPC receptors ' such 38 mose for ad ™"^io agents and 
dopam.ne (Kobilka, B.K., et al., PNAS, 84:46-50 (1987); Kobilka, B.K., et al., Science, 238:650-656 (1987) Buneow 

J.R., et ar, Nature. 336:783-787(1988)), G-proteins themseh/es, effector proteins, e.g.. phospholtoaie C adenv c? 
5 S^SSSST"' ^ Pro,9inS ' •*■ •«* *~ A and protein Kinase C SS"ST2 2. 

SI , ^ Xampl9 '.i n 0ne ,orm of sl 9 nal transduction, the effect of hormone binding Is activation of an enzyme 

GTP and CTp a a S . e ; o ' n r ^ T '"^ ^i"" by * d8p9nd9nt °" the P™°™ <" «S2 

GTP and GTP also influences hormone binding. A G-protein connects the hormone receptors to adenylate cyclase 
G-prote,n was shown to exchange GTP for bound GDP when activated by hormone receptors. The GTP^am/ina £m" 
then binds to an activated adeny.ate cyclase. Hydrolysis of GTP to GOP, catalyzed by the G-pro ein itee^ums tn^ 

frZlZ^l T\ M : ^ TT,US ' ,he G - Pr ° tein SerVM a dual ro,e ' 33 a " intermediate Z relate sfgn* 
from receptor to effector, and as a clock that controls the duration of the signal 

I0004J The membrane protein gene superfamily of G-protein coupled receptors has been characterized as havino 

^Z^TTT™ 6 , domafns - ^ domains are be,ieved to represant «»»m«^SS«IS 

lular ° rc *°P 'asm,c loops. G-protein coupled receptors include a wide range of biologically active receptors 
such as hormone, viral, growth factor and neuroreceptors receptors, 

sSes o; P aC?20°toC fl mTn eP,0r H been cnaract8riz8d 88 includi "9 these seven conserved hydrophobic 
ro,^l r f . ^"k^ connectln 9 ^ least eight divergent hydrophilic loops. The G-prote^i family of 

n££,7*T 'n k 65 d ° PaminS reC9Pt ° re Whi ° h bind 10 neuro,e P lic dru 9S used for bating psychoTanTneu 
rolog-cal disorders. Other examples of members of this family include calcitonin, adrenergic, endothelin CAMP ade- 

«Zia a o n :°' aC T h0,in9 ' se r nin> hlS,amlne ' thrambin - kinin ' ,0,lide ^ulating'hormone, opsinsTdothe- 
nn d i? o 9 ene - 1rece P torandmod °P sin s.odorant. cytomegalovirus receptors, etc 

[0006] G-protein coupled receptors can be intracellularly coupled by heterotrimeric G-proteins to various intracellular 
enzymes ,on channels and transporters (see, Johnson e , a /„ Endoc. Rev., 10:317-331 (198^) ^^?2SS£ 

la £ o G cm ^ r r tain ? UPled reCePt ° re haV ° b89n id9ntifl9d 38 an im P° rtant ^nZTZ Z 

cZc7n M C ^T° kine ?' a '?° re ' err9d ,0 38 ,nt9rcrino cyt0kines ' are a subfamilv °' structurally and functionally related 
T« 1",' h m0 ' 9CUleS ar9 8 - 1 ° kd in Size ,n 9 9ner *l. chemokines exhibit 20% to 75% homology at the am no 

ar anoelm or TlT™? * '° Ur CySt9ine residu8S that f °™ ^ bonds Based oTthe 

fn h»T h T rSt ^°. cystaina residues - chemokines have been classified into two subfamilies, alpha and bete 

In the alpha subfam.ly, the hrst two cysteines are separated by one amino acid and hence are referred to as the »C X- 

■C C- iv rt f SUb, , ami,y: *° ^ CySteineS ^ in a " adiaCeM P0Siti0n and are - therefore refe^ to as the 
rooos, ! ' a , t • leaS, nine differem membere of this ,ami| y have been identified in humans. 

ZT1 h^i n n Tf ? 88 ' ,nclud,n 9 mono «=ytes. neutrophils, Tlymphocytes, basophils and fibroblasts. Many chem- 
mclude st.rnulat.on of h,stam,ne release, lysosomal enzyme and leukotriene release, increased adherence of ta met 
Z2nlT T end0 , thelial r" S ' enhanC9d bindi " 9 ° f —P'^^ proteins, induced expression of 9^0^ ^ 
ce*° ZToTJs'ZT^ recep,orS : and bUrSt addiS ° n t0 ** "k-"™ in innammatlo!, 

Z7» VZ» Z T t0 8Xh ' bit ° ther aCtiVities - For exam P' 8 ' macrophage inflammatory protein 1 

(M P- 1) s able to suppress hematopoietic stem cell proliferation, platelet factor-4 (PF-4) is a potent inh^itor Ton- 

^tnSST <IL " 8) Pr ° m0teS Pr ° liferati0n ° f k6ratin0Cyt9S ' and ' 8 - autocrine Ztnttor 

SEJ" ' iSh 1 t °' L h ! diV9rSB Di0, °9 ical ^^i" 63 . if is n °t uprising that chemokines have been implicated in a number 
immunological disorders such as allergy, asthma and arthritis. regulation ana 
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^STT^S '"T r d h bi0,09fcally and *0"«"* or therapeutical* useful Tr^Zl7 
ScIoL io,r a o«2 h 3 aSP8Ct ° f th9 PreSeRt inVenti0n ' there P rovided P roc ** 8 s '°' P'^ucing such 

c^.™ - P , V reCOmb,nant techniques comprising culturing recombinant prokaryotic and/or eukaryotfc host 

P n « m f ? BXP ^'^^^P 0 ^ 11 '^ and subsequent recovery of said polypeptides 

SSlr SSSST ^ 3 fUrther aSPeCt ° f PreS6nt inVent, ° n ' *~ ^ PrOVidSd amib0dieS — 

h ^^T 06 an ° ther "P - * °' present invention there are P rovidad ™thods of screening for corn- 
's rooS tacco'l 3 r^f 0 ° rinhibit aC,iVati ° n ° ,,h9 ^Pto^olypeptides of the present invent^ 

[0015] In accordance with still another embodiment of the present invention there are provided processes of admin 

ZT^^T^^S^' W ° Und "J""* coa 9 u,a,lon - angiogenesis. to treat solid tumors, chronic infec- 
Sty auto-mmune diseases, parasitto infections, psoriasis, and to stimulate growth factor 

si 6 L szz^jt another aspect of the pre8em invemion mere « p™^ * °> ^ Mng ^ 

n^l t h VP P w PreS8nt mV8nti0n Via 9ena """W to ,reat conditions related to underexpression of the 

polypeptides or underexpression of a llgand for the receptor polypeptide unaerexpression of the 

P01 17] In accordance with still another embodiment of the present invention there are provided processes of admin- 
.stenng compounds to a host which bind to and inhibit activation of the receptor polypeptides of the^entlenTn 
22 S*,!* " ^ genesis, anaphylaxis. J^^SS 

failure .E « T 1 ^^ated allergic reactions, prostaglandin-independent fever, bone marrow 
nnZ ' Sarco,dos,s ' ^umatoid arthritis, shock and hyper-eosinophilic syndrome. 

nnc ni ■ acCOrdanc f ^ an0ther 3SpeCt °' the present invent,on " there are provided nucleic acid probes com- 
- Ten^ ^ 

[0019] In accordance with still another aspect of the present invention, there are provided diagnostic assavs for 
de.ect.ng d,seases related to mutations in the nucleic acid sequences encoding such polypeptide and fo deSnq 
an altered level of the soluble form of the receptor polypeptides ypopimes ana ror aetecting 

5 ^n 0 Li n t aCCO ? lanCS . With Vet 3 ' Urther ""^ 0f ^ present invemlon - *•« are provided processes for utilizing 
5 such receptor polypeptides, or polynucleotides encoding such polypeptides, for in vitro putposes rrt^TaZttto 
research, synthesis of DNA and manufacture of DNA vectors scientific 

Kngs^eia"' °' Pr6Sem inVemi ° n Sh ° U ' d ba t0 those skllled in ,he art the 

■ ^ Jniiri^rsT; ssr embodiments of the and - - — - *• 

™,nL 9U ? 1 S ^ WS CDNA sec " uence and tha corresponding deduced amino acid sequence of the G-protein 

Z olV^T inVenti0n ' ™ e StandanJ ° ne - |et,er deviation for amino acids is used Se^uencTng 

was performed using a 373 Automated ONA sequencer (Applied Biosystems, Inc ) equencmg 

oMrtJLTnlT't *,T a " 3SPeCt °' tHe PreS6nt inV8n,i0n ' ,here is P rovided an iso| atsd nucleic acid (polynucle- 
* It?! T «T tUre P ° | yP e P tide hav,n 9 *° d « d ^ed amino acid sequence of Figure 1 (SEQ ID NO 
2) or for the mature polypeptide encoded by the cDNA of the clone deposited as ATCC Deoosft No 971 B3 Patlnt 
Depository, 10801 University Boulevard, Manassas. VA 20110-2209 - on June 1 1995 

[0026] The polynucleotide of this invention was discovered in a cDNA library derived from human monocytes It is 
SSSSS^T ^r"'™^ rece P<° r fa "%- " -tains an open reading frame encodlg » of 

fnc 0 ,ud« ^L P ° lynUC ' e0t o! °' Pr6Sent inVen " 0n may be in ,he f0 ™ ot RNA or the form of DNA which DNA 
sanded mi!, ^ a " d Symhe, ' C DNA " The DNA ™* be doub.estranded or single-stranded i'Z if sSgle 

till, * * T" 9 Strand ° r non - codin 9 (anti-sense) strand. The coding sequence which encodes the m^ e 

or r v p oe a x b e e n ; rr 1 to the codin9 sequence shown in Rgure 1 (seq *° ^ - tha t *> ^zv^z 

or may be a drfferent codmg sequence which coding sequence, as a result of the redundancy or degeneracy o °he 
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ST °Tj e 1 C ° da , S ~T po *P eptide 38 ,ne DN A of Figure 1 (SEQ ID NO:1) or the deposited cDNA 

h y " U f H e °nl Wh,Ch enC ° deS forthemat "'» Polypeptide of Figure 1 or for the mature polypeptide en- 

5 SISZT P ° ,ypep,,de and additit " lal sequence such as a transmembrane (TM) or intracellular doma, ° 

Inc^ J T qUenCe ! matUre p0,ypeptid ° < and optionally additional coding sequence) and non-coding sequence' 
fllf T " non<odlng ^quence 5" and/or 3' of the coding sequence for the mature polypeptide 
[0029] Thus, the term "polynucleotide encoding a polypeptide" encompasses a polynucleotide which includes only 
coding sequence for the polypeptide as well as a polynucleotide which includes additional coding and/or non-codinq 

° ELr? Pr88 ? nt inve " t ' on . further rela,es to va ™ts of the hereinabove described polynucleotides which encode 
for fragments, analogs and derivatives of the polypeptide having the deduced amino acid sequence of Figure 1 orthe 
polypeptide encoded by the cDNA of the deposed clone. The variant of the polynucleotide may be a naturally occurring 
allelic vanant of the polynucleotide or a non-naturally occurring variant of the polynucleotide 

5 Fiouri 1 Seo !n e MO IT i r nti0n ' nClUdeS po| y nudeotides encodi "9 »» same mature polypeptide as shown in 
Figure 1 (SEQ ID NO:2) or the same mature polypeptide encoded by the cDNA of the deposited clone as well as 
t^EO i^n hjo 9\ th ^n'oh variants encode for a fragment, derivative or analog of the polypeptide of Figure 

di«ttn ?J2?J? or h th ° p °* pepWte encoded ^ the cDNA of the deposited clone. Such nucleotide variants include 
deletion vanants. substitution variants and addition or insertion variants 

[00321 As hereinabove indicated, the polynucleotide may have a coding sequence which is a naturally occurring 
> allelic vanant of the coding sequence shown in Figure 1 (SEQ ID NO:1) or of the coding sequence of the d^osted 
a ^ a " alte "' C Var ' ant iS a " a " ernate f0tm 0f a P^nucleotide sequence which may have a 
^S^PW ^ °' 0f m ° re nUC ' e0tideS ' Wh ' Ch d0eS n0t substa " tia "y a«er the function of the 

EE?.. J!"* polynu ,f f otidesma y a,s ° encode a soluble form of the G-protein chemokine receptor polypeptide 
TTu , the * x,race,,u,ar port,on °' Polypeptide which has been cleaved from the TM and intracellular domain of 
the full-length polypeptide of the present invention. aomain ot 

[0034] The polynucleotides of the present invention may also have the coding sequence fused in frame to a marker 
sequence which allows for purification of the polypeptide of the present invention. The marker sequence may be a 

in Z ,' ? k SU , PP ^ b/ 3 PQE ' 9 V8Ct0r f ° pr ° Vide '° r purifica «°" o' tne mature polypeptide fused to the marker 
in the case of a bacterial host, or, for example, the marker sequence may be a hemagglutinin (HA) tag when a mam- 

21 LTn ™ e - 9 - CO f S -f f?/ is used ' ne HA *9 conwpond. to an epitope derived from the influenza hemagglutinin 
protein (Wilson, I., etal., Cell, 37:767(1984)). 

n^fL^iTT, " gen9 " means the se ^ ent ° f DNA inv o"ved m producing a polypeptide chain; it includes regions 

fnlu ^Z 9 r 6 , 00 " 1 '^ region < leader an « trailer) as well as intervening sequences (introns) between 

individual coding segments (exons). 

6 K Fragme " ts t 0 ' the fu " ,ength 9ene of the present invention may be used as a hybridization probe for a cDNA 
S^T fU " "T CDNA 3nd t0 iS0 ' ate oth ercDNAs which have a high sequence similarity to the gene or 

Z« L l° 9 '£ Pr ° beS ° f th ' S * P ° PrSferab,y haVe 31 teaSt 30 baseS and ™y <=°"tain. 'or example 50 o 

r n omic^n^^ r * 7 a,sobo „ used ,0 identifv a CDNA clone corresponding to a full length transcript and a 
Z *?lT f 1 C ° ntam th9 C ° mp,ete 9ene induding regulator y and P"™** regions exons, and introns 

. f SCrS T C °T pnS ! S iso,atln9 the codina ™#>" of gene by using the known DNA- sequence to 
synthesize an oligonucleotide probe. Labeled oligonucleotides having a sequence complementary to that of the gene 

LT b ?r7 n ZL7r U0 l are USed t0 . screen a ° f huma " <=™A. genomic DNA or mHNA to determine which 

members of the library the probe hybridizes to. 

™„ 7!h Pr6Sen f t , inVen ^ ' Urther re ' ateS ,0 p0| y nucleotid es which hybridize to the hereinabove-described se- v 
Zlnt th " 3 6aSt ?0% ' PrefSrab,y 31 ' eaSt 90% ' and more preterablv at 'east 95% identity between the st 
Z ZrLllLT rt Se n, .' nvan,lon P"**"** relates to polynucleotides which hybridize under stringent conditions to 
the here nabove-descnbed polynucleotides. As herein used, the term "stringent conditions" means hybridization will 

11 15 31 16331 95% a " d Pre,erably at least 97% identit y "etween the sequences. The polynucleosis 

which hybndizeto the hereinabove described polynucleotides in a preferred embodiment encode poly^ep ides wlh 

F aureT^EO ID NO 1 " VT °' " the n1 * Un » P °'y peptide enCOd ^ 5 *• cDNAs of 

Hgure 1 (SEQ ID NO:1 ) or the deposited cDNA(s). 

f°° 3 . 8 J„ l Alt9rnative| y' tne Polynucleotide may have at least 20 bases, preferably 30 bases, and more preferablv at 
natove TcZ* T t0 * 0f *• p -ent invention and which has an W^StSnJ 

* ' ? T ™ V ° rmay n0t retai " acUvity - For example ' such PO^nucleotides may be employed as 

or as a PGR prime"" " '° ^ ' *" ° f ,he pol V nuc| eotide or as a diagnostic probe 

10039] Thus, the present invention is directed to polynucleotides having at least a 70% identity, preferably at least 



4 



EP 1 146 122 A2 



ITt^tT' 6 IV 1 ' eaSt 3 95% iden,ity t0 a Polynucleotide which encodes the polypeptide of SEQ ID NO-2 

5 ^Li™ 6 ^ 0 ^ 3 ' referredto herein ««>bemaintained underthe terms of the Budapest Treaty on the International 
s Recognition of the Deport of Micro-organisms for purposes of Patent Procedure. These deposits are provided mere* 

as convenience to those of ski,, in the art and are no, an admission that a deposit is required under MUSC 5i? 

^nTlT 08 h" P°' ynuc,aotides contained in deposrted materials, as well as the amino acid sequence of the 

o ZZKZXZZT here ' n - A ,,CenSe maV be ^ U ' red t0 make "' 6r se « - d °P°^ -te rt a,s y and no sucJ 

[0041] The present invention further relates to a G-protein chemokine receptor polypeptide which has the deduced 

oDNA T TT " RgUre 1 <SEQ ID N ° :2) ° f Whfch haS "» "*» a * d encoded by depoS 

oDNA, as well as fragments, analogs and derivatives of such polypeptide "eposireo 

- f. 00 ,u 21 , Theterms " fr a9™nt,- "derivative- and "analog" whan referring to the polypeptide of Figure 1 or that encoded 
2 tlT'T^T*- meanS 3 P °^ eptide wWch efther retains substantially th^same bSliSS! 
r™^? ' h '; a h '"f °" S 33 8 G - pTOt8in 0hem ° k " le reC8 P tor ' or retains «» -M«y * bind thJ Hgand oS 
oTof he ™" 9 V P ?* PeP,ide d08S " 0t ' UnC,i0n 88 3 G - pr0,8ln Chemokine raca P" r - 'or example a soluble 

JSoJ£p^^^ 3 a — - - 

d^tl J^f » rlVatiVe ° f ana '° 9 °' me P ol VP e P ,ide of Fi 3^ 1 (SEQ ID NO:2) or that encoded by the 

deposited cDNA may be (,) one in which one or more of the amino acid residues are substituted with a conserved or 

idue ZZ^Zl aC ' d r6SidU ! ( ^ ferab,y 3 C ° nSerVed am,n ° aCid reSidue > and such -Tno aTd ts. 

indudes a uh^rt ?" * the 9ene,iC ° r 0ne in which one ° rm ° re ° f «"*<> acid residues 

™ 3 f UbS,ltUent 9 : oup ' or <'"> one in which *. ™ture polypeptide is fused with another compound such as a 
compound to increase the half-life of the polypeptide (for example, polyethylene glycol), or (iv) one in whteh *e , JS* 
tonal am.no acids are fused to the mature pdypeptide for purification oHhe polypeptide or (v) one ?n whth S fragmen 

fragments, denvat,ves and analogs are deemed to be within the scope of those skilled in the art from the teaching 

InH^L^M PO,Vr>epti * e l and Polynucleotides of the present invention are preferably provided in an isolated form 
and preferably are purified to homogeneity. om1, 

SUSL*, 8 P0 ' yP H PtideS K° f PreSSnt inV6ntl0n inC ' Ude ,he PO'VP^de of SEQ ID NO:2 (in particular the mature 
of SEQ S NO 2Tnd a l POfyP T de h l W h Q fch ^ 31 70% ^""V 3 70% ,de "«J> * polypeptide 

NO f *„h n? . P ^ 3 90% Simi ' ari,y (m0r ° pre,erab * a 90% identit V) «» »• polypeptide of SEQ ID 

2 and r P T - ?' y 3 95% Sim, ' ,arity (Sti " m ° re Pra,8rab,y a 90% iden,itv > to ,n * Polypeptide of SEQ io NO 
2 and to portions of such polypeptide with such portion of the polypeptide generally containing a, least 30 amino acids 
and more preferably at least 50 amino acids. 

and conserved ammo ac.d substitutes thereto of the polypeptide to the sequence of a second polypeptide. 
™ ri inn S ,H° r P ? rt '° nS °' 0,3 P° | W ,e P" d " of ,he P«"« invention may be employed for producing the cor- 

responding full-length polypeptide by peptide synthesis, therefore, the fragments may be employed as intermediates 
for producing the full-.ength polypeptides. Fragments or portions of the polynucleotides of the p£sem InleZ ^ may • • 
be used to synthesize full-length polynucleotides of the present invention e present invention may 

[0049J The term "gene" means the segment of DNA involved in producing a polypeptide chain- it includes reaions 

Esszssrss. - - — /.-.-;rr»= 

[0050] The term "isolated" means that the material is removed from its original environment (e g the natural envi 
animal ,s not isolated but the same polynucleotide orpolypeptide, separated from some or all of the coexist^ material 
desco a rbe y D ?^ 

env'onmenf ' ^P«>«»n. and s«ll be isoiated in that such vector or composition is not part of its' natural 

nn?v 11 f -I h f poly P eptides of tne P resent 'mention include the polypeptide of SEQ ID NO:2 (in particular the mature 

S^l^^^T "kk' 0 " haV8 31 18381 7 ° % M » (Pre,8rab ^ at leaSt 70% ' ide "SZ ^he po^ep 
of SEQ ft? 2^arid ^in^ mn p era ^ at ast 9 "'^' similarity (more preferably at feast 90% identity) to the polypeptide 
of SEQ ID NO .2 and still more preferably at least 95% similarity (still more preferably at least 95% identity) to the 
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priir^f 0f SE ?,' D N ° :2 3180 inClU<le POrti0nS °' SUch P°'yP«PBdes with such portion of the polypeptide Gen- 
erally containing at least 30 amino acids and more preferably at least 50 amino acids Poiypept.de gen- 

10052] as known in the art "similarity" between two potypeptldes is determined by comparing the amino acid sequence 
,™ C T erVed am,n ° a ° id substltutes ° f ™ Polypeptide to the sequence of a second polypeptide C ' dSeqU9n ° e 
' ™H,n f 9 r n !^ r P ?' ti0nS ° f th9 P 0, yP e P tides of the P resen « '"^ntion may be employed for producing the cor- 
responding fuH-length polypeptide by peptide synthesis; therefore, the fragments may be employed as intemediates 

be u ?ir 9 t TT P ° ,ypep,ides - F W s <>< P°«°ns <>' 'he polynucleotides of the present invent may 
be used to synthesize full-length polynucleotides of the present invention. V 
[0054] The present invention also relates to vectors which include polynucleotides of the present invention host cells 
^l^T^ZT^ W ' th VeCt ° re ° f inV8nti ° n ^ ^ PrOdUCti0n °' ^ MSS * ^-en«on J 
[0055] Host cells are genetically engineered (transduced or transformed or transfected) with the vectors of this in- 
vention which may be for example, a cloning vector or an expression vector. The vector may be. for example in the 
form of a plasm*, a viral particle, a phage, etc. The engineered host cells can be cultured in conventional nuWem 
media modihed as appropriate for activating promoters, selecting transformants or amplifying the genes The J~ 
invention The cu.ture conditions, such as temperature, pH and the like, are those previously used wK the hostTe, 
selected for expression, and will be apparent to the ordinarily skilled artisan. mmenoitc.il 
[0056] The polynucleotides of the present invention may be employed for producing polypeptides by recombinant 
techniques. Thus, for example, the polynucleotide may be included in any one of a v"ety of%rLL^o4?o 
expressing a polypeptide. Such vectors include chromosomal, nonchromosomal and synthetic DNA sequences e a 

o plasmids and phage DNA, v.ral DNA such as vaccinia, adenovirus, fowl pox virus, and pseudorabies. However any 
other vector may be used as long as it is replicable and viable in the host "owever, any 

[0057] The appropriate DNA sequence may be Inserted into the vector by a variety of procedures. In general the 
nrn!^! enC H ,S ,r erted T " restriction endonuclease site(s) by procedures known in the art. Such 

procedures and others are deemed to be within the scope of those skilled in the art 

[0058] The DNA sequence in the expression vector is operatively linked to an appropriate expression control se- 

Z^mZSXZ T£ SV r, eSiS - * re P res8ntati - — «*• - «* Promoters .mere may be men 
boned LTR or SV40 promoter, the Ecok lac or trp. the phage lambda P L promoter and other promoters known to 

ribo SlTT 0 " ? ' n , Proka,y0,iC ° r eukar V otte ce,ls ° r viruses. The expression vJctor a.so contains a 

ribosome binding «t» for translation initiation and a transcription terminator. The vector may also include appropriate 
sequences for amplifying expression. =wut"idi B 
[0059] In addition, the expression vectors preferably contain one or more selectable marker genes to provide a 
phenotypic trait for selection of transformed host cells such as dihydrofolate reductase or neomycin resistance for 
eukaryotic cell culture, or such as tetracycline or ampicillin resistance In E coll 

[0060] The vector containing the appropriate DNA sequence as hereinabove described, as well as an appropriate 
Protein ^ C ° sequence ' mav be employed to transform an appropriate host to permit the host to express the 

l ^l m tr~%T nta T?T P,eS °' ap P ropriate nosts - there mav »* mentioned: bacterial cells, such as E. coli, 
f^myces Salmonella^himunum ; fungal cells, such as yeast; insect cells such as Drosophila and Spodo^ira 

nlns ZLfn^H ^ h CH t ?' C ° S ° f B ° WeS melan ° ma: aden ° vi ™: P'«"t cel.s, etc. The-iiiicTio7of an appropriate 
host ,s deemed to be within the scope of those skilled in the art from the teachings herein 

™^° re H P art L7 lariy ' ^ PfeSem inVen,i ° n a ' S0 inCludBS recor "binant constructs comprising one or more of the 
sequences as broadly descnbed above. The constructs comprise a vector, such as a plasmid or viral vector into which • 
a sequence of the invention has been inserted, in a forward or reverse orientation. In a preferred ^'0 hfe em " 

to TZ ' C °T tmCt fUrther C ° mPriSe8 re9Ulat0ry SeqUenCM ' inC,Ud,n 9- for exam P' 9 a promoteTopt^ly ^ked 
Sn^STT, K? e rlT! re °' SUitat " e V6Ct0re and Promo,ers are known 10 ^ose of skill in the art. and are 
commercially available. The following vectors are provided by way of exampfe. Bacterial: pQE70. pQE60 pQE-9 (Qia 

0S9. d"S a ToK^>T, P S Pb '"T riPt SK ' PbSkS - PNH8A ' pNH16a ' P NH18 * P N H46A (Stratagene); 
ptrc99a. PKK223-3. pKK233-3, pDR540, pRITS Pharmacia). Eukaryotic: pWLNEO pSV2CAT C-OG44 oXTI nSG 

z^^^i^ f VL (Pharmac,a> - However - an *° thsr « or^ a ;°^^L p 9 t 

iney are replicable and viable in the host. 

romlrvecZwUhTJi^w" b0 " tac !? d ,rom an V desired «l"0 CAT (chloramphenicol transferase) vectors 
or other vectors with selectable markers. Two appropriate vectors are PKK232-3 and PCM 7. Particular named bacterial 

HSV thymidine kinase, early and late SV40. LTRs from retrovirus, and mouse rrr.tallothionein-1 Selection of the ap- 
propriate vector and promoter is well within the level of ordinary skill in the art section the ap 
[0064] In a further embodiment, the present invention relates to host cells containing the above-described constructs. 
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L if or rh °1T « 3 !? euka, y o,ic «* such a mammalian cell, or a lower eukaryotic cell, such as a yeast 
tlnZ Iff J^tert h °f " ° 3 Pr ° ka,y0tiC Ce "' SUCh 38 a bacterial oe, »- Introduction of the const™* into the host cat 
L Dihn- u r » !T Ph ° SPhate trans,eotl °^ DEAE-Dextran mediated transfectlon. or electroporcZ °Davis 
' D,bner ' M - Baney. Basic Methods in Molecular Biology, (1986)) °P°rauon. (Davis. 

5 lTr S l C °" StrUCtS in h ° St ° el,S Ca " be used ln a conventional manner to produce the gene product encoded bv 
^^S^SSSi Mema,iV8 * ^ P0 * PePtWeS °' "» ™ b ° ^nthetlcalV P^ducX ^ 
[006SJ Mature proteins can be expressed in mammalian cells, yeast, bacteria, or other cells under the control of 
appropnate promoters. Cell-free translation systems can also be employed to produce such proteins usL mTdZ 

So SoT TZZ n v ropof I 156 ' bV Sambro0k ' 6,al - ^'"Coning: A Laboratory Manual, SecondTdX 

r ^ Pr '" 9 Harb0r - N Y - (1989) ' tne disclosure of which is hereby incorporated by reference. 

[0067] Transition of the DNA encoding the polypeptides of the present invention by higher eukaryotes is increased 

5 SZh Irl ^ nCer SeqUenCa V6Ct0r Enh3nCera 8re Cis - acti "9 °f DNA. usuaj about from to 

n, tho ° P , , " 3 r m0ter *° inCreaSS itS transcri P tl0 "- Samples including the SV40 enhancer on the latHide 
Jil 7 I" 9 " bP 1 °° t0 27 °' 3 cvtome 9 alovi "« early promoter enhancer, the polyoma enhancer™ TeSe 
side of the replication origin, and adenovirus enhancers 

ELST?!,™ expression vectors will include origins of replication and selectable markers permitting 
» S^TS^ r 3 i Ce K ' thS ampiC, " ,n reSiStanCe 9ene of ^£S!i and S. cerevlsiae TRP1 gene, and a 
oZTJZ? w a highly-expressed gene to direct transcription of a downstream structural sequence. Such 

facto ac dThosohatasI n T 7T1? enC ° din9 9lyC ° ,ytiC enZymeS SUCh 33 ^""sphogrycerate kinase (PGK), « 
factor, acid phosphatase, or heat shock proteins, among others. The heterologous structural sequence is assembled 
in appropnate phase with translation initiation and termination sequences, and preferably, a leader seSenc^ capaSe 
of directmg secretion of translated protein into the periplasms space or extracellular medium. Optional^ "he hetefo 

SrrT hT ! nC ° de 3 fUS '° n Pr ° tein ' nC,Udlng an N - ,efminal '^ntificadon peptide imparting desired cTrac- 
enstics. e.g.. stabHization or simplified purification of expressed recombinant product 

[0069] Useful expression vectors for bacterial use are constructed by inserting a structural DNA sequence encodino 

fu n'ona. ^Z^T' "? T* traMn " d termina,i ° n -51 phase wJnl 

oTnsurl ™?nT ^ V ,T r C ° mpriS9 008 ° r m0r ° Ph8n0typic se,ec,able markers and an origin of replication 
to ensure maintenance of the vector and to, if desirable, provide ampliffcation within the host. Suitable prokaryotte 
hosts for transform*™ include EcoH. Bacillus subtJIis . Salmonella tvphlmurium and various species with^Sera 
roOTofT 38, Strept0m y ces ' and Staphyiococcus. although others may a.so be employed L a maS o, choice 
3 * re P^ se " ta »ve but nonlimitlng example, useful expression vectors for bacterial use can comprise a se- 
lectable marker and bacterial origin of replication derh/ed from commercially available plasmids compZg genettc 

0^23 aTp^r k rV C !f n ' n9 PBR322 (ATCC 37017) " SuCh ^*»» inclZrexfrnpte 

oB^lV^T r em ' C t' UPPSa,a ' SWSden) and GEM1 (Prame 9 a Biotec ' Ma <"s°n, W. USA). These 
ra07lf It , ,'° nS areC T b,ned with an appropriate promoterand the structural sequence to be expressed 
[0071 Followmg transformatoon of a suitable host strain and growth of the host strain to an appropriate cell deS 

's^^zz'ssr by appropr,ate means (e - 9 - ,empera,ure swft ^ - ^ 
Ei~st:sr Wu9ata ' disrup,ed by physicai or chemfcai means ' and the 

?o^.2^Ke «t *sruptlon, or use of cell lysing agents, such methods are well know to ,- 

[0074] Various mammalian cell culture systems can also be employed to express recombinant protein. Examples of 

2 3 Ts Z7^1ZT S indUd :, th8 , C ° S - 7 ,in9S ° f m ° nkey ^ fa)f0b,aStS - described b V Gluzma^ CeH 

hanrT Irt l ?~ ^" Mamma " an ex P ress '°" actors will comprise an origin of replication, a suitable promoter and en- 
hancer, and also any necessary nbosome binding sites, polyadenylation site, splice donor and acceptor sites tran- 
scnpnonal terminate sequences, and 5' flanking nontranscribed sequences. DNA sequences de3f°omSsw 0 
Si ZTfr T T ^ b ° USed t0 Pr0V ' de ' he reqU ' red "inscribed genetic element 
h„ ZL1 chemokme receptor polypeptides can be recovered and purified from recombinant cell cultures 

by methods mcludmg ammonium sulfate or ethanol precipitation, acid extraction, anion or cation exchange ch o^a 
tography phosphocellulose chromatography, hydrophobic interaction chromatography, affinity ^chromatograph^ Z 
d oxylapame chromatography and lectin chromatography. Protein refolding steps can be us^ a T°^eSTn oZ 

^ZSLIT^ matUre Pr0t6in - Rna " y - Perf ° rmanCe " qUid (HOLC, c a : S be a rp.o 0 yed 
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[0076] The polypeptides of the present invention may be a naturally purified product, or a product of chemical svn 
LI? Z« Th*' 0r 1 pr ° £,UCed by ^"binan, techniques from a prokaryotic or eukaryotic host (foTe™ Ty bac" 
renal, yeast, h.gher plant, insect and mammalian cells in culture). Depending upon the host em P loyed!n^SrnbiJan 

^ S ure ' the - po * peptides °' the presem inven,ion may be 9 * cosy,ated ° r ™y ^SSSSS? 

Polypeptides of the mention may also include an initial methionine amino acid residue aycosy.atea. 
(00771 The polynucleotides and polypeptides of the present invention may be employed as research reagents and 
materials for discovery of treatments and diagnostics to human disease 

[0078J The G-protein chemokine receptors of the present invention may be employed in a process for screenino for 
o inZZ WhKh (a90niS,S, " inhibB aCtiVati °" (anta ^ iSb > 6f *• «Ur Po^peptide of the presem 

Srhi n n eneral ■ Such t f creenin 9 P****"* Evolve providing appropriate cells whtoh express the receptor polypep- 

S/ 1 T """fT" th9 SUrfaCS there0f - Such cells include cells fr ° m *amn4. yeast, drclphila or I 
Co*, in particular ■ polynucleot.de encoding the receptor of the present invention is employed to transfect cells To 

5 0 0 b s L e » P h re H S « " P T tem Chem ° kine rBCept0r - 7,19 eXpr6SS8d rece P' or is c «< *tth a test^mpound 
' to observe binding, stimulation or inhibition of a functional response ">rn P ouna 

[0080] One such screening procedure involves the use of melanophores which are transfected to express the G- 

SSS^TSS 0 ' tha present invention - Such a screenin9 technique is describad in PCT ™° «™« 

In^ILIr^^ aSS f V be amP '° yed f ° r SCreening for 3 compound whicn innibite """■"on of 

bo^^nrnT P h h P ' nVentl0n by contaclin 9 «*• melanophore cells which encode the receptor with 
both the receptor hgandand a compound to be screened. Inhibition of thesignal generated by the ligand indicate, tfnt 
rn£T, P T d " 3 P0t8n,ial anta 9° nist f ° r «» "captor, i.e.. inhibits activation of the receptor 

«Z 2ith? n ln Cree !] emp,ey9d for *torm'nmg a compound which activates the receptor by contacting such 

rSpTor COmpOU " dS t0 bB SCr6ened and d «termining whether such compound generates a signa.. i.e., activates the 

[0083] Other screening techniques include the use of cells which express the G-protein chemokine receotor (for 
forTx^aTi h E"? ^ " 3 SySt3m WhiCh meaSUr9S -™*"-rpH Ganges caused by £%ZSZZ 
I „ I SCie " Ce ' V °' Ume 246 ' P8ges 181 296 (October 1989). For example, compounds may be 
re™ T 9 f Wh,Ch / XPreSS9S th9 rGCap,0r of the P rese "t invention and a second monger 

^arsr or pH chansas - may be measured to detarm,na whe,her the »~*- - p - d 

[0084] Another such screening technique involves introducing RNA encoding the G-protein chemokine receotor into 
Xenopus oocytes to transiently express the receptor. The receptor oocytes may then be conto«Td wtth rTe ?™ 
hgand and a compound to be screened, followed by detection of inhibition or activation of a calcfum s^na in ttTcale 
of screen.ng for compounds which are thought to inhibit activation of the receptor 

SJSn a A "° th9r h S r ni " 9 t8 * nh > ue involves expressing the G-protein chemokine receptor in which the receptor b 
hnked to a phosphoUpase C or D. As representative examples of such cells, there may be mentioned endothelial cells 

S^r'* kWney Ce " S - et °- ^ SCreen ' n9 may bB a «° m P"-*nsd as hereinabove Scribed by 
Z^r^lT^ feC ? ° r mmmn °' aCtiVati ° n °' the reCept ° r fram tha P"<«Pno«Pas 8 second signal 
[0086] Another method .nvolves screening for compounds which Inhibit activation of the receptor polypeptide of the 

he surface «^eor Such a method involves transfecting a eukaryotic cell with DNA encoding the G-protein chemokine 
oratbefe^ 

boundlo The „« 9and / 71,6 liSand Can bS ' abeled - e - 9 - by ra *°activity. The amount of labeled ligand . - 

2^ " mea t Ured ' by measurin 9 reactivity of the receptors. If the compound binds to tne " 

izt:zt^T a reduc,,on of ,abe,ed ,i9and whteh binds to ,ha recept ° ra - tne bindi "9 * ^ ^ ^ 

[0087] An antibody may antagonize a G-protein chemokine receptor of the present invention or in some cases an 

thaX P I?' f W T H ,C tha G " Pr0,ein Chem0kin ° reCept ° r but d0eS " 0t a,icit a ^ messenger r P onst such 
hat the actmtv of the G-protem chemokine receptors is prevented. Antibodies include anti-idiotypic antibodies whteh 
recogmze umque determinants generally associated with the antigen-binding site of an antB^^SJamaTrS 
compounds also .nclude proteins which are closely related to the ligand of the G-protein SSZktoZS^S??™ 
no^onsJ 9 ^ '° St bi0, ° 9iCal fUnCti0 " 3nd Whe " bindi " 9 to tna ^-protein chemokine r^ior ll 
[0088] An antisense construct prepared through the use of antisense technology, may be used to control qene ex- 
ES* ZT^ltT " r SenS9 ° NA ° r RNA ' b0tn ° f wnich -e based Z Sing ^ a 

tto mSreSv^J^ aXamP ' e ' ^ S " C ° d ' n9 ^ ° f the P o| Vn^teotide sequence, which encodes for 

the mature polypeptides of the present invention, is used to design an antisense RNA oligonucleotide of from about 
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10 to 40 base pairs in length. A DNA oligonucleotide is designed to be complementary to a region of the gene involved 
,n transcnpfon (tnple helix -see Lee et a... Nucl. Acids Res., 6:3073 (1979); Cooney et al, Science. 241 «6 ( 1988) 
and Dervan et al. Science, 251 : 1 3S0 (1 991 )), thereby preventing transcription and the production of G-protein chem- 
ok.ne receptor. The antisense RNA oligonucleotide hybridizes to the mRNA in vivo and blocks translation of mRNA 
molecules into G-protem coupled receptor (antisense - Okano. J. Neurochem., 56:560 (1 991 ); Ollgodeoxynucleotides 
as Antisense Inhibitors of Gene Expression, CRC Press, Boca Raton. FL (1988,). The oligonucleotides oSSK 
above can also be delivered to cells such that the antisense RNA or DNA may be expressed in vivoio inhibit production 
of G-protein chemokine receptor. . K n 

[0089] A small molecule which binds to the G-protein chemokine receptor, making it inaccessible to llgands such 
that normal biological activity is prevented, for example small peptides or peptide-like molecules, may also be used to 
inhibit activation of the receptor polypeptide of the present invention. 

[0090] A soluble form of the G-protein chemokine receptor, e.g. a fragment of the receptors, may be used to inhibit 
activation of the receptor by binding to the ligand to a polypeptide of the present invention and preventing the ligand 
from interacting with membrane bound G-protein chemokine receptors. 
* [0091 ] The compounds which bind to and activate the G-protein chemokine receptors of the present invention may 
be employed to stimulate haematopoiesls. wound healing, coagulation, angiogenesis, to treat solid tumors, chronic 
infections, leukemia, T-cell mediated auto-immune diseases, parasitic infections, psoriasis, and to stimulate growth 
factor activity. a 

[0092] The compounds which bind to and inhibit the G-protein chemokine receptors of the present invention may be 
employed to treat allergy, atherogenesis, anaphylaxis, malignancy, chronic and acute inflammation, histamine and IgE- 
med.ated allergic reactions, prostaglandin-independent fever, bone marrow failure, silicosis, sarcoidosis, rheumatoid 
arthntis. shock and hyper-eosinophillc syndrome. 

[0093] The compounds may be employed in combination with a suitable pharmaceutical carrier. Such compositions 
comprise a therapeutically effective amount of the compound and a pharmaceutical^ acceptable carrier or excipient 
Such a carrier includes but is not limited to saline, buffered saline, dextrose, water, glycerol, ethanol. and combinations 
thereof. The formulation should suit the mode of administration. 

[0094] The invention also provides a pharmaceutical pack or kit comprising one or more containers filled with one 
or more of the ingredients of the pharmaceutical compositions of the invention. Associated with such container^) can 
be a .notice m the form prescribed by a governmental agency regulating the manufacture, use orsale of pharmaceuticals 
or biological products, which notice reflects approval by the agency of manufacture, use or sale for human adminis- 
tration. In addition, the compounds of the present invention may be employed in conjunction with other therapeutic 
compounds. r 

[0095] The pharmaceutical compositions may be administered in a convenient manner such as by the topical In- 
travenous, mtraperlteneal. intramuscular, subcutaneous, intranasal or Intradermal (applicable?) routes The 
pharmaceutical compositions are administered in an amount which is effective for treating and/or prophylaxis of the 
spec.fic indication. In general, the pharmaceutical compositions will be administered in an amount of at least about 1 0 
ng/kg body weight and in most cases they will be administered in an amount not in excess of about 8 mg/Kq body 

~ctl??L Th CaSeS - d0Sa9 ° " fr ° m " bout 10 10 about 1 wei 9 ht ^king into 

account the routes of administration, symptoms, etc. (CONFIRM DOSAGES) 

[0096] The G-protein chemokine receptor polypeptides and antagonists or agonists which are polypeptides may 
also be employed in accordance with the present invention by expression of such polypeptides in vivo, which is'often 

referred to as gene therapy." 

[0097] Thus, for example, cells from a patient may be engineered with a polynucleotide (DNA or RNA) encoding a 
polype P t,de ex v,vo with the engineered cells then being provided to a patient to be treated with the polypeptide. Such . . 
methods are well-known in the art. For example, cells may be engineered by procedures known in the art by use of a "" 
retroviral particle containing RNA encoding a polypeptide of the present invention 

[0098] Similarly cells may be engineered in vivo for expression of a polypeptide in vivo by, for example, procedures 
known ,n . the art. As known in the art, a producer cell for producing a retroviral particle containing RNA encoding the 
polypeptide of the present invention may be administered to a patient for engineering cells in vivo and expression of 
TJ m J" 636 ° ther meth0dS ,0r adminis *ring a polypeptide of the present invention by such 

method should be apparent to those skilled in the art from the teachings of the present Invention. For example the 

.TnnT" f eng ' neerin 9 ce,ls be ° ther than * retrovirus, for example, an adenovirus which may be used 
to engineer cells in vivo after combination with a suitable delivery vehicle 

[0099] Retroviruses from which the retroviral plasmid vectors hereinabove mentioned may be derived include but 
are not limited to Moloney Murine Leukemia Virus, spleen necrosis virus, retroviruses such as Rous Sarcoma Virus 
2ZZ^?°T L™' avia " l9ukosis virus ' 9 ibbon ape leukemia virus, human immunodeficiency virus, adenovirus' 
rived 71 Z 1 Sa ™ ma , VlrUS ' and ™™™Y tumorv.ru.. In one embodiment, the retrovirai pTasmid vector is de 

rived from Moloney Murine Leukemia Virus. 
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ZZ r»?h , "? to S ° ne ° r m0rB P' 0 ™*™- Su «ab'° Promoters which may be employed include but are not 
1 ^ LTR: thB SV4 ° promoter; and the human cytomegalovirus (CMV) promoter descnbedln wilier 
et al Biotechmoues , vbl. 7. No. 9, 980-990 (1 989). or any other promoter (e.g., ce lular promote* such ^ euk^S 

may be employed include, but are not limited to, adenovirus promoters, thymidine kinase (TK) promoters a^d 

Ln™:^^ 

irlmoLr^ 8 I'; 16 ' 0 SeqU8nCe e " COding th6 PWWMe °' tna P«*ent invention is under the control of a suitable 

> .he^ln.^ Pr< ?T terS WWCh ^ be 9mp,0yed inC,ude ' but are l,mlted *>• ^noviral promoters such^ 
he adenowal major late promoter; or hetoro.ogous promoters, such as the cytomegalovirus (CMV) promoter tr^ 

meter ZTT ^ ^ Pr ° m ° ,8r8 ' SUCh 33 tha ™" tna meSloZnefn pr o 

«n£ n™T "T^ a ' bUmin Pr ° m ° ter: th8 ApoAI promoter : huma " P™<«ers : viral thymidine 
S^Xal LTrI T' SU h 33 ? SimP ' eX thymid ' ne WnaSe Promot ^ LTR * (Eluding me m'dmed 

2^2 bl^h her : ,nab0Ve d9 ^ed), the p-actin promoter; and human growth hormone promoters. The promoter 
ro<™ y £ " atlVe pr0mo,9r which controls the 9 enes en «"ling the polypeptides 

imr^l f r ° Viral VeCt0f iS emp '° yed 10 transduce Paging lines to form producer cell lines Ex- 

pT^ xfo P f, v ?^ C6 lS Wh ' Ch may be transfected in <*"*»- but are not limited to, the PE501. PA317 1 2 T/S 
?h 7; H2 ' ^ RE ' VCR,R GP+E " 8S - GP+ «"vAm12. and DAN ceil lines as described I lZ 
Human Gene Therapy , Vol. 1, pg S . 5-14 (1990). which Is incorporated herein by reference in its entirety The vector 

*Z T, r C ° T PaCkaai , ng 06,18 thr0U9h 3ny meanS kn0W " in ma art - Such ™«ns bu^ are L?mited1o 

electroporat on. the use of liposomes, and CaP0 4 precipitation. In one alternative, the retroviral plas^,d veaor mav 

r„ e ,^? aP ^ ,ated mt0 3 liP ° SOme ' orcoupletl t0 a "P id - and the " administered to a host * 
s Id^rr^"!™ ? T' 63 infeCti ° US retr ° Viral vac tor particles which include the nucleic acid sequence 
(s) encoding the polypeptides. Such retroviral vector particles then may be employed, to transduce eukarvotic cells 
e-ther^o^ 

TJcT T T* ^ be tra " SdUCed inC ' Ude ' bUt ar8 n0t ,im,tad to - stem cells °X£rK££. 

SI t JlTn^T nti °?- 3130 PTOVideS 3 me,h ° d '° r datafmini "9 ^^"er a ligand not known to be capable of 
binding to a G-protein chemokine receptor can bind to such receptor which comprises contacting a mammalian eel 

TonMnZT? G " Pr0te i n Cbem ° kine reCept0r With ,hB " 9and under condiBons permiRing bindfng of tigands To the 
w^^Z^-T^ ^ " 9 PreSen °° °' 3 Hgand WhiCh b,ndS to tha and thereby determin ng 

I„ni^ Inw/f ? ° 8 G " Pr ° te,n chamokina ""W- ™ a sterns hereinabove described for determining 
rr?in« ™ anta9 ° n,sts ma * a,s0 ba em P'°V^ 'or determining ligands which bind to the receptor 
5 til D ™ nV ! , 0 " 3 P , r ° Vid !f 3 mCth0d ° f deteCt,n9 ex P ressi °" «" « G-protein chemokine receptor polypeptide 
eomnriQ ht °' 3 Ce " by deteCtin9 ,ha P rasence °' ^ coding for the receptor wh eh 

oZo a nu^Tw m " NA /T th ° Ce " and C ° maCtin9 th ° mRNA S ° ° btainad • ""Cleic acid p^obeTom 
f m 60018 ° f 31 ,eaSt 1 ° nudeotides "pable of specifically hybridizing with a sequence included 
eni^ f^mR^jiii'^' h^'H a nucleic acid molecule encoding the receptor under hybrid^ing conditions, de^e^tin^^thepjres- 
rnTn fi f th V ' d,Z8d t0 th8 Pr ° b °' a " d ther9by detectin 9 the sx P ressto " °' ». receptor by the cell 
of the orZ/nt^ 86 ? lnV ^ tl0n a ' S ,° Pr ° V ' deS 3 meth ° d f0r ide W"9 receptors related to the receptor polypeptides 
of the p esen invention. These related receptors may be identified by homology to a G-protien chemokine receptor 

^^Z^S^^^Z^T^ ^ 9enette ° r Ph — '^ a ' — or the ,. 
h° a l^ h i F ' a9mentS 0f tha 9Bnes ma V ba usad as a hybridization probe for a cDNA library to isolate other genes which 
SSqU f " Ce f™' ,arit y t0 106 9 enas ° f * a P^ent invention, or which have similar biological a^TpSS 
Ik ^ f . 20 baS8S ' Pre ' erably 31 le3St 30 bascs and most P rafar ably at least 50 bases or more The 
,Z 8 S h ° US ? d t0 ' demify 3 C ° NA C '° ne oorres P and -g '° a full length transcript and a genomic clone or cio^s 

A etlTn T C ° m( "* e , f" 8 ° f th6 PreS8nt inVenti ° n inClUding re 9 ulat0 'V and P ramo ^ ^g'°ns. exon^and mrons 
An example of a screen of th.s type comprises isolating the coding region of the gene by using the known DNA sequence 

asZ Jr " ° ,i90nucleotida P raba - Laba ' ad oiigonucleotides having a sequence complementery tc tS? oMhe 
genes of the present invention are used to screen a library of human cDNA, genomic DNA or mRNA to detem, ne 
which members of the library the probe hybridizes to. determine 

ex™ ?„ e m r ri Sent inVemi °? f ,S ° comam P lates 018 usa a ' the genes of the present invention as a diagnostic for 
Z!. P „ T h aS8S r8SUlt ' r0m inherit8d de,eCtiVe " nes - Thasa 9 a "es can be detected by compaHng the se- 
quences of the defeenve gene with that of a normal one. Subsequently, one can verify that a "mutant" gene is assocfated 
*.«, abnormal receptor activity. In addition, onecan insert mutant receptor genes into a suitable ve^to for express on 
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in afunctional assay system (e.g., colorimetric assay, expression MacConkey plates, complementation experiments 

In^TV T f!" 1 ° f HEK293 CeHS) 38 yet an0th6r means t0 vert * ° r identtf V m "t««ons. Once "muS 
genes have been identified, one can then screen population for carriers of the "mutant" receptor gene 

5 nf ' nd ^ duals carry i ns mutations in 11,6 9ene of the present invention may be detected at the DNA level by a 

* i t 7 hmq " es ; j Nuc,e ' c acids us «* diagnosis may be obtained from a patient" s cells, including but not limited 
to such as from blood, unne, saliva, tissue biopsy and autopsy material. The genomic DNA may be used directly for 
ok f ™,T ay ampH ' ied anz y maticallv «* usin 9 PCR (Saiki, et al., Nature. 324:163-166 1986) prior to analysis 
ill : DNA f may a,S0 be used for the sa ™ P ur P° sa - At an exampleTprjR primers complimentary to the nuclei 
ac.d of the instant invenDon can be used to identify and analyze mutations in the gene of the present invention For 
example, deletions and insertions can be detected by a change in size of the amplified product in comparison to the 
normal genotype. Point mutations can be identified by hybridizing amplified DNA to radio labeled RNA of the invention 
or alternatively, radio labeled antisense DNA sequences of the invention. Perfectly matched sequences can be distin- 
gu.shed from m,smatched duplexes by RNase A digestion or by differences in melting temperatures. Such a diagnostic 
would be particularly useful for prenatal or even neonatal testing. 
'5 [011 01 Sequence differences between the reference gene and "mutants' may be revealed by the direct DNA se- 
quencing method. In addition, cloned DNA segments may be used as probes to detect specific DNA segments The 
rtrtlih'ifl^ctr j j m ^° d k l 9reat * enhanced when "mbmed ^ PCR. For example, a sequence primer is used with 
double stranded PCR product or a single Stranded template molecule generated by a modified PCR. The sequence 

*o o^ lnat,0 l'^ Perf0rmed b/ conventional P'°«dures with radio labeled nucleotide or b an automatic sequencing 

- v procedure with fluorescent-tags. a 

[01 11 J Genetic testing based on DNA sequence differences may be achieved by detection of alterations in the elec- 
rophoretic mobility of DNA fragments in gels with or without denaturing agents. Sequences changes at specific loca- 
ls may also be revealed by nucleus protection assays, such RNase and SI protection or the chemical cleavage 
method (e.g. Cotton, et al.. PNAS, USA . 85:4397-4401 1985). 

?S nil?} ri k iti0 "' S ° me d ' SeaSeS arS 8 reSUlt 0f> or m characterized ^ ranges in gene expression which can be 
detected by changes .n the mRNA. Alternatively, the genes of the present invention can be used as a reference to 
identify mdividuals expressing a decrease of functions associated with receptors of this type 

[0113] The present invention also relates to a diagnostic assay for detecting altered levels of soluble forms of the 
G-proe.n chemokine receptor polypeptides 0 f the present invention in various tissues. Assays used to detect levels of 
the soluble receptor polypeptides in a sample derived from a host are well known to those of skill in the art and include 
radioimmunoassays, competitive-binding assays', Western blot analysis and preferably as ELISA assay 

~1!L . « 3SSay , initla " V comprises P re P ari "9 an an «°°°V sP«=ific to antigens of the G-protein chemokine 
receptor polypeptides, preferably a monoclonal antibody. In addition a reporter antibody is prepared against the mon- 
oclona antibody. To the reporter antibody is attached a detectable reagent such as radioactivity, fluorescence or in this 
. example a horseradish peroxidase enzyme. A sample is now removed from a host and incubated on a solid support 
e.g. a polystyrene dish, that binds the proteins in the sample. Any free protein binding sites on the dish are then covered 
by incubating with a non-specific protein such as bovine serum albumin. Next, the monoclonal antibody is incubated 
in he dish during which time the monoclonal antibodies attach to any G-protein chemokine receptor proteins attached 
to the polystyrene dish. All unbound monoclonal antibody is washed out with buffer. The reporter antibody linked to 

h^nf t hper ° xula * 9 is now P |aced in the dish res "»i"9 i" bindingofthereporter antibody to any monoclonal antibody 
bound to G-prote,n chemokine receptor proteins. Unattached reporter antibody is then washed out. Peroxidase sub- 
strates are then added to the dish and the amount of color developed in a given time period is a measurement of the 

1 TtTw 0f °- prote,n chemokine receptor proteins present in a given volume of patient sample when compared against 

3 sisriOaro curve. 

[01 15] The sequences of the present invention are also valuable for chromosome identification. The sequence is ""' 
specifically targeted to and can hybridize with a partfcular location on an individual human chromosome. Moreover 
there is a current need for identifying particular sites on the chromosome. Few chromosome marking reagents based 
on actual sequence data (repeat polymorphisms) are presently available for marking chromosomal location. The map- 
ping of DNAs to chromosomes according to the present invention is an important first step in correlating those se- 
quences with genes associated with disease. 

fhlln^ 8 ^' Se , qUences can be ma PP ed t0 chromosomes by preparing PCR primers (preferably 15-25 bp) from 

he 1 nli ZTl analyS,S , 0 ' CDNA 18 USBd t0 rapidly Se,ect P rimere that d0 not *P a " ™» <han °™ «on in 
fnm^ ? . complicating the amplification process. These primers are then used for PCR screening of 

r»Z n h ■ , £ C ° 9 indiV ' dUal hUma " chromosomes. Only those hybrids containing the human gene cor- 
responding to the primer will yield an amplified fragment, a or 
[0117] PCR mapping of somatic cell hybrids is a rapid procedure for assigning a particular DNA to a particular chro- 
™„T"; ^' n9 f PrSSent ' nVemi0n With the same 0 "9°n"cleotide primers, sublocalization can be achieved with 
panels of fragments from specific chromosomes or pools of large genomic clones in an analogous manner Other 
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3h?i™ ? ^ SimHariy be US8d 10 map 10 i,s <*™no8orne include in situ hybridization prescreenina with 

01181 pLr^nnrT: k T PreSe,eCfl ° n by hybridiZation t0 ™ s ™ <*romosome spSSS 
FIUOreSCence s "" notation (FISH) of acONA clone to a metaphase chromosomal spread canb™ s Z 
to prov.de a prec.se chromosomal location in one step. This technique can be used with cONA as short as so or ^ 

S S^'srr?^ see verma et al " Human Chromosomes: a Manuai * Bas * ^ 

In 1 1'i h ° nCe 3 Saquence has been ma PP ed «> a Precise chromosomal location, the physical position of the seauence 

ZZTtTT Can . be C ° rrelatad With 9eneHc map data - Such data « f ° und . ^ example, ,n V McKusic k 
a ttn^ h^ 8 Ma " available °" trough Johns Hopkins University Welch Medici L brjy) The S 

trouoh l^lT 9< T S f eaSeS that h3VO bee " mapped t0 me sama ""omosomal region are thin identified 
through linkage analysis (co.nheritance of physically adjacent genes). 'oennnea 

[0120] Next, it is necessary to determine the differences in the cONA or genomic seauence between afte^H 

irsji"**??- if a ,r tation is ° bserved in s ° me ° r a " - *• -"Sisss z^oZtzz 

uals, then the mutation is likely to be the causative agent of the disease 

' fl" ? rrent reS ° IUti0n ° f PhySiCal mapP ' n9 and 9enettc mapp,n 9 techniques, a cONA precisely localized to 

f™ s a « , 9 ' 0n K SS0C ' ated Wit " th ° d ' SeaSe C0Uld be 0ne 01 betwaen 50 and 500 potent causae gene! 
(Th.s assumes 1 megabase mapping resolution and one gene per 20 kb) ""saiwe genes. 

[0122] The polypeptides, their fragments or other derivatives, or analogs thereof, or cells expressing them can be 
fra~ !L P T ,nV f nti ° n alS ° inClUdeS Chme " C - Si "9 ,e chain ' and humanized anMb^ies J ^ al Fab 

^:;z^z:t^r on iibr ^ various m ™ ,n - «* — — - - 

EL ^ nt ' b ° di f S 3 e " erated a 9 a '"st the polypeptides corresponding to a sequence of the present invention can be 
2 ! " k '"^ ° n °' P0, ^ tidea a " a "imal or by administering the polypeptides to an an m j pref 
r co l„ n0n , T"- ^ a f ntib0dV S ° ° btained Wi "' then bind * e P°'yPeptWes itsk In manner, even a sequence 
Such , ant.bod.es can then be used to isolate the polypeptide from tissue expressing that pohypeptide POIyP ° Pt ' deS ' 
£ i nL » preparat ' on of m °"°clonai antibodies, any technique which provides antibodies produced by continuous 

495 Z >TjlZJ* Setl - IT"' 68 in o C ' Ude me hybrid ° ma teChniqlJa < K0h,8r a " d Mi,s ^". 1975, Natur^ase 
and the FBV hu hHH , T *' ° hUma " B ~ Ce " hybrid0ma ,8Chni< < Ua < Kozbor et 1 9a3 - Immunology Today 4.T2T 
^^SS^^^^^S^ - al - 1«. «" -"oc,on y a, Ani 

[0125] Techniques described for the production of single chain antibodies (U.S. Patent 4,946 778) can be adaoted 
to produce s.ngle chain antibodies to immunogenic poiypeptide product of this invention. Also. fransceni mS mat 
wlT th PreSS hUmam2ed antibodtes to immunogenic polypeptide products of this Invention. V 
,nH , *?J"T ,nV8nt,0n Wi " bS h " ther descriBed with reference to the following examples; however it is to bo 
aTeby^ 

^Jb.°a£^^ - tha —"1- ""tain frequently occurring methods and/or 

S„ T' aSmid f ^ de$isnated bv a lowercase p preceded and/or followed by capital letters and/or numbers The 

Lruc 2 P f STLt JT" T e ^ er COrnmerCial,y availab,a ' publi ^ a " a i'**° °" - unrestricted basis, or can be cSn 
structed from available P lasm.ds ,n accord with published procedures. In addition, equivalent plasmids to those de- 
scribed are known in the art and will be apparent to the ordinarily skilled artisan 

™ , nces D !n e t S he DNaT * C ' eaVa9e °' the ° NA Wi,n 3 restriction en2 y me that acts only at certain * 

rnZZZ J , DNA -7 he u vanous restnct.cn enzymes used herein are commercially available and their reaction 
llTuLTT* 'm'^ 8 ' requiremants were " sed a 3 would be known to the ordinarily skiHed artisan Fora^a 
tyP,Ca " y 1 ™ f PlaSmid ° r ° NA ,raament is US9d w «h about 2 units of enzyme in about 20^1 buffer 
^ X , IT 89 °' ' S0,atln9 ° NA ' ra9nientS f0r p,asmid ""struction. typically 5 to SO ug of DNA are digested 
T Un % 0 ll n T e 3 lar 9 ervolume ' Appropriate buffers and substrate amounts torpart^la^reSon 
enzymes are specified by the manufacturer. Incubation times of about 1 hour at 37'C are ordinarilJ ^^use^but maTv^v 

midT 9 r^^^^ 

nucStide 0 S Ss C 'wn!^ h° eithe ;, " *T p o | V d o°xynucleotide or two commentary polydeoxy- 

nucieot.de strands which may be chemically synthesized. Such synthetic oligonucleotides have no 5' Dhosohate Jd 
thus w,l, not ligate to another Cigonucieotide without adding a phosphate wim an ATP in the ^presenc^ ^oi ^Snase. A 
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30 



fn^of IC B 0,i9onuc,eotide wi " "S^e to a fragment that has not been dephosphorylated. 

rJnrnl t T™1 ^ * ^ Pr °° eSS ° f f0immg P h °*Phodiester bonds between two double stranded nucleic acid 
bXTntTT*' ' d ' P " U6) - Un ' eSS ° ihe ^ Q P r0vided - ^ ma * b ° accomp, te hed using nown 

e ss:sr tton was performed as described in the method ° f Graham ' f - - d v - 

Example 1 

Bacterial Expression and Purification of HDGNR10 

[01 34J The DMA sequence encoding for EDGNR10, ATCC # _ is initially amplified using PCR oligonucleotide primers 
corresponding to the 5' and sequences of the processed HDGNR1 0 protein (minus the signal peptide sequencTand 
the vector sequences 3" to the EDGNR10 gene. Additional nucleotides corresponding to HDGNR10 were added°o*he 
r^rL^T?™* 7,18 S ' oligonucleotide primer has the sequence 5' CGGAATTCCTCCATGGATTAT- 

,,^n J? ,k C ° nta,nS T EC0R ' restriction 8nz y me sit * 'o'lo^ed by 1 8 nucleotides of HDGNR1 0 coding sequence 

^^LS^Ta^T f ° a ° id °' th ° Pr0CeSSCd Prote ' n COd ° n " ^ 3 ' 5 ' CGGAAGCT- 

n . 3 C ° nta ' nS com P ,eme ^'V sequences to a Hindlll site and is followed by 1 a nucle- 

olus o HDGNR1 0 cod,ng sequence. The restriction enzyme sites correspond to the restriction enzyme sites on the 
bactenal expression vector pQE-9 (Qiagen. Inc. 9259 Eton Avenue. Chatsworth, CA, 91311). pQE-9 encodes anHbiotic 
res.stance (Ampo. a bacterial origin of replication (ori). an IPTG-regulatable promoter operator (P/O), a ribosome bind- 
ins I site (R8S), a 6-His tag and restriction enzyme sites. pQE-9 was then digested with EcoRI and Hindlll. The amplified 

th? RR T S T h We r e ? PQE " 9 inSerted in fram ° With sea - uenca enc ° di "9 "««*ne taj and 

£ l^L % 9 T" TT" 3 WaS the " US6d t0 transf0rm ^=2!! strain M15/rep 4 (Qiagen. Inc.) by the procedure 
M,s/ll Sambr °<*: J- « Molecular Cloning: A Laboratory Manua.. Co.d Spring Laboratory Press, 0989? 
M15/rep4 contains multiple copies of the plasmid pREP4, which expresses the lad repressor and also confers kan- 
r P Tr„r, S n '^ nCe ( J™l f0 ™ nts ar * "Rifled by their ability to grow on LB plates and ampfcillin/kanamycin 
resistant colonies were selected. Plasmid DNA was isolated and confirmed by restriction analysis. Clones containing 

™n t«T ?,T IT" 0Verni9W ( ° /N) in liqUid CU,tUrB in LB media s"PPlemented with both Amp (1 00 ug} 

ml) and Kan (25 ug/ml). The O/N culture is used to inoculate a large culture at a ratio of 1 : 1 00 to 1 :250 The cells were 

ZZ^TJf d6nSity 600 ( ° D - 800) °' betWe8n 0 4 and ° 6 - ,PTG ("'sopropyl-B-D-thiogalacto pyranoside") was 
hen added to a final concentration of 1 mM. IPTG induces by inactivating the lad repressor, clearing the P/O leading 

Thl^f 8 ,f , 9ene eXpr ^ S '° n : CellS WCre 9r ° Wn a " 6Xtra 3 to 4 hours - Ce,,s were then ha "«*ted by centrifugation 
The cell peNe was solubH.zed in the chaotropic agent 6 Molar Guanidlne HCI. After clarification, solubilized EDGNR1 0 

ZZZn H T S0 ' Uti0n by chromat °9^hy on a Nickel-Chelate column under conditions that allow for tight 

TJ J, V, T 00 ? ta " 1 " 19 6 " HiS t3g - H ° ChUli ' E ' 91 8l - J - Chromatography 411:177- 18 4 (1984). HDGNR10 

quanSe HCMOOmM Z" " ^ PH 5 ° PUrp ° SS ° f renatUratton to 3 molar 

,ncub * Z!t h , « ; , P hos P hat8 ' 1 0 m ™"" glutathione (reduced) and 2 mmolar glutathione (oxidized). After 
mcubation in th.s solution for 12 hours the protein was dialyzed to 10 mmolar sodium phosphate. 

Example 2 

Expression of Recombinant HDGNR10 in COS cells 

*uI S1 - * f XpreSSi0n °' PlaSmid ' HDGNR1 ° HA is d e™ed from a vector pcDNAI/Amp (Invit/ogen) containing- 1) 
SV40 ong.n of rephcation. 2) ampicil.in resistance gene. 3) E.coli replication origin. 4) CMV promote followed by a 
polymer region, a SV40 intron and pofyadenyiation site. A DNA fragment encoding the entire HDGN RIO precursor 
and a HA tag fused ,r , frame to its 3' end was cloned into the polylinker region of the vector, therefore, the recombinant 

hemaoo^ 

hemagglutinin p otem as previously described (I. Wilson. H. Niman. R. Heighten, A Cherenson, M. Connolly and R 

with an antibody that recognizes the HA epitope. 

[01 36] The plasmid construction strategy is described as follows- 

l ^rT^ T ^^X eqUenCe enCOdi " 9 ,0r HDGNm °. ATCC 97183. was constructed by PCR using two primers- the 
HDOmu T cUZ ? CCATGGATTATCAAGT ^A 3' and contains a Hind.,, site followed by ',8 nuc^des o 
"° GN " 10 codlna se q"ence starting from the initiation codon- the 3' seauence 5- 
CTAGCTCGAGTCAAGCGTAGTCTGGGACGTCGTATGGGTAGCACAAGCCCACAGATATTTC 3' con^ns comple- 
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0 



—IIT^T? a " Xh °' Site> translation st °P "don. HA tag and the last 1 8 nucleotides of the HDGNR1 o codinn 
sequence not mcludmg the stop codon). Therefore, me PCR product contains a Hindlll site HDGNmS cldinn ? 9 
q ence followed by HA tag fused in frame, a translation termination stop codon next to L HAteg anfl l^Zll' 

™ ! J 6 " 9at ' 0n miXtUre was formed into E. coli strain SURE (available from Strataaene sltT 
11099 North Torrey Pines Road, La Jolla, CA 92037) me transformed c Iture was 

and resistant colonies were selected. Plasmid DNA was isolated from transformants and examin^b^ resTn^on ana^ 
w^fh th P resen ce of the correct fragment. For expression of the recombinant HDGNR1 O^^OS OTlls^^re^nansfectad 
wrth the expression vector by DEAE-DEXTRAN method. (J. Sambrook. E. Fritsch. T. Maniacs Mote^.ar Son n^2 

^lT Ua "? M SPring Lab ° rat0ry PreS8 ' (1 989 »- The °' tha H °G™" HAp^ waJ 2S£ 
IT, I T, ? lmmun °P reci P" a «<>" method. (E. Harlow. D. Lane, Antibodies: A Laboratory Manual S ld So 

=£»™ 

Example 3 

Cloning and expression nf HDGNR10 using the baculovlius expression system 

[0138] The DNA sequence encoding me full length HDGNR10 protein, ATCC # . was amplified usino PCR oli an 
nucleotide pnmers corresponding to the 5' and 3' sequences of the gene- 9 9 °" 

[0139] The 5' primer has the sequence 5' CGGGATCCCTCCATGGATTAT CAAGTGTCA 3' and contains a BamHI 

S^^^^K^* ^ " iUSt - » »— *• — HOGNRIOg^o 

[01 40J The 3* primer has the sequence 5' CGGGATCCCGCT CACAAGCCCACAGATAT v an H ,k , 

2^r^r"ir? BamHI and 18 nucieo,,des -^-S^ 

£ ("Genevan " ^B^O 101 InT L^JoT iS °' ated ' 1% 3930588 981 USi "9 3 "rnmexially'available 

our fied ^H^'r h h I ^ . • 3 ) ' Th9 ' ragment was then di 9 ested witn the endonuclease BamHI and 
purified as descnbed above. This fragment is designated F2 

[0141] Tn evectorpRG1(modific a tionofpVL941ve<aor,discussedbelow)isusedforthe e xpressionoftheHDGNRi 0 
ZZZTV ? aCUl ° VirUS eXPreSS, '° n SVStem (,0r revfew seo: M ° Smith G E 1987 A manuaTof 

No ^ 5SS1 Th ,aCU S V6Ct0rS inSSCt ° e " CUl,Ure P raced "^- ^xas Agricultural Experimen a, ia^on Bu,Stin 
No. 1 555). This expression vector contains the strong polyhedrin promoter of the Autographa califomica nuLar do 

tion r' Q S f7 S V) «!T* d by th ° reC ° 9n,ti0n Sft83 f0f th ° restrictto " ^onucLe i^Hl^yTeX- 

TVT VlrUS <SV) 40 iS US9d '° r effiC,ent P^^latlon. ^r an easy selection of recombinant vfruses 
?oUSvS2n^ 'fT T h E , C °" 18 inSe,ted " thS S3me 0tienmW 33 the " 0, y hedri " promoterTol owl by me 

for m ^ce?m e dil 9 d hnll^ " 7,18 POlyhedrin S8qU9nCeS flankad at botn * id <* * viral sequences 

for the cell-mediated homologous recombination of co-transfected wild-type viral DNA Many other baculovim* vZn f „™ 

m d 3i b 39) sed in p,ace of pRG1 such as pAc373 ' pvL941 and pAcm *^ k ™- ^^s^^vS; 

ihltnL^^ H aSmid Z 33 di9eSted With the reS,riCti0 " enzyme BamHI and then dephosphorylated using calf intestinal 
[01 43] Fragment F2 and the dephosphorylated plasmid V2 were ligated with T4 DNA liaase F coli HR1 m ^iio ^ 

n?2^T Tu I Thesequenceoftneclonedfra 9 m ent was confimied by DNA sequencing 
[0144] 5 u.g of the plasmid pBacHDGNFMO were co-transfected with 1.0 ug of a commercially available linearized 

V,° f BacU,oGoldrM vinjs DNA a " d 5 ug of the plasmid pBacHDGNRIO were mixed in a sterile well of a 
micro iter plate containing 50 u.1 of serum free Grace's medium (Life Technologies Inc., Gaimersburg MD ) AfteS ards 

t££ hT ? , " US * GraCe ' S mediUm Wer8 3dded ' miX6d and incubat ' d f ° r 15 minutes a, 'oom * 
Z , d Um W " h0Ut serum ' The P ,ate was rocked back and forth to mix the newlv added 

plate and 1 ml of Grace s insect med,um supplemented with 10% fetal calf serum was added. The plate was put 
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back into an incubator and cultivation continued at 27°C for four days 

in the user's gu.de for lnS ect cell cuKure and baculovlro.ogy distributed by Ufe Technologies inc.SersbuS p£ 

Km F ° U c dayS , af L er the serial dilution - me virus9S w^e added to the cells, blue stained plaques were picked with 
he hp of an Eppendorf p.pette. The agar containing the recombinant viruses was then resuspendedTn an Eooenlrf 

IZlnr! 7 T 1 bac " l ° v " uses used to infect Sf9 cells seeded in 35 mm dishes. Four days later the su- 
pernatants of these culture dishes were harvested and then stored at 4">C 

EX. ™I 9 o^' S T! 9 T nin Grace ' Smediumsu PP ,ementedw ^10%neat-inactiv a tedFBS. The cells wereinfected 
wrth the recombinant baculovrus V-HDGNR10 at a multiplicity of infection (MOI) of 2 Six hours later the3um w« 

bated l^hLnf blrf ,Z h ^ S CyStai " e (* mersnarn ) were added. The cells were further -inou- 
ITsll'Xr^ V han,9Sted bV C8ntrtfuaati °" *• P^teins visua.Ked by SDS-PAGE 

Example 4 

Expression via Gene Therapy 

Th ?! ?* ™ e8h mBdia (e ' 9 - Ham ' S F12 media ' with 10% FBS ' P«"'c««" and streptorJcnT added 

Th,s ,s then mcubated at 37-C for approximately one week. Atthis time, fresh media Isadded and subseqTnHvchan ae d 

^Z^^L^^ — — * 3 — - *«— 

murinl « P !? V " 7 (KirSChme ! er ' PT et al ' DNA - 7 * 1 9-25 (1988) flanked by the long terminal repeats of the Moloney 
murine sarcoma virus. ,s drgested with EcoRI and Hindlll and subsequently treated with caif InftUlnJl Dh(whSi7 
The (.near vector ,s fractionated on agarose gel and purified, using glass beads Phosphatase. 

o the 5- a^ °Z Z£5 t P0 ' yPe ? "? °" he c PreSent inVent, '° n iS amplifi6d USin 9 PCR P rirners wn «* «™*pond 
to the 5 and 3 end sequences respectively. The 5' primer contains an EcoRI site and the 3' primer contains a Hindlll 

^ JT r ntrt ' e K ° f M0 ' 0ney mUri " e Sarc ° ma Virus linear backb °"° a " d the EcoRI and^HindlM frag^eTare 

tolaZTX^f PrBSe TrJt ° NA ' i9aSe - 71,8 reSUttin9 miXtUre is maintaln9d -der conis ^opna e 
11 ™„,1 „ fragments. The hgat.cn mixture is used to transform bacteria HB101 . which are then plated onto 

[0152? Z ZZ 3 ^™ !T P 7a Sa ° f COnfirmin9 th3t ,hS V9Ct0r had the 9™ °' Propel i serted 

hJ.!! amphotro piC pA317 or GP+am1 2 packaging cells are grown in tissue culture to confluent density Tn Dul- 

1^1 T 6 Ea9 ! S Med ' Um (DMEM) With 10% Ca,f serum < CS >' P enioil «" ^d strepton^l The MSV vector 
con a.mng the gene « then added to the media and the packaging cells are transduced with the veSor T^^ack^na 
ce.te now produce infectious viral parties containing the gene (the packaging ce,.s are now refSed * Wucer 

[0153] Fresh media is added to the transduced producer cells, and subsequent*, the media is harvested from a 10 

ZE£m T Ce " S - Th9 SPem m8dia ' COnta,nin 9 the infectious viral parties fZSJ JZJ, J 

milhpore mter to remove detached producercells and this mediais then used to infect fibroblast/^ 

ZLTT TTV! fibr0t " aStS and qUiCk,y replaced with tne media f ™ the prod ce ce^s "Sis mTdTis 
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SEQUENCE LISTING 

(1) GENERAL INFORMATION: 

(ij APPLICANT: Li, ET AL. 

(ii) TITLE OF INVENTION: Human G-Protein Chemokiae 

Receptor 

(iii) NUMBER OF SEQUENCES ; 

(iv) CORRESPONDENCE ADDRESS: 

(A) ADDRESSEE: CARELLA, BYRNE, BAIN, GIL7ILLAN 

„ CECCHI, STEWART £ OLSTEIN 

<B) STREET: 6 BECKER FARM ROAD 

(C) CITY: ROS ELAND 

(D) STATE: NEW JERSEY ; 

(E) COUNTRY: USA 

(F) ZIP: 07C53 

(v) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: 3.5 INCH DTSKETTE 

(B) COMPUTER: IBM PS/2 

(C) OPERATING SYSTEM: MS-DOS 

(D) SOFTWARE; WORD PERFECT 5.1 

(vi) CURRENT APPLICATION DATA* 

(A) APPLICATION NUMBER: 
(3) FILING DATE: concurrently 
(C) CLASSIFICATION: - 

(vii) ATTORNEY/ AGENT INFORMATION: 

(A) NAME: FERRARG. GRZGQRYD 

(B) REGISTRATION NUMBER: 36 134 

(C) REFERENCE /DOCKET NUMBER: 325800- 

(viii) TELECOMMUNICATION INFORMATION: 

(A) TELEPHONE: 201-994-1700 
(3) 'TELEFAX: 201-994-1744 

(2i INFORMATION FOR SEQ ID NO : 1 : 

(i) SEQUENCE CHARACTERISTICS 

(A) LENGTH: 1414 BASE PAIRS 
(3) TYPE: NUCLEIC ACIE 

(C) STRANDEDNESS : SINGLE 

(D) TOPOLOGY: LINEAR 

(ii) MOLECULE TYPE: cDKA 

(Xi) SEQUENCE DESCRIPTION: 3.ZQ ID NO : 1 : 

GTGAGATGGT GC7TTCA7GA ATTCCCrC;^ IAAGAGCCAA GCTCTCCATC TAGTGGACAG 
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GGAAGCTAGC AGCAAACCTT CCCTTCACTA CGAAACTTCA TTGCTTGCCC CAAAAGAGAG i 2a 

TTAATTCAAT GTAGACATCT AT3TAGGCAA TTAAAAACCT ATTGATGTAT AAAACAGTTT 180 

GCATTCATGG AGGGCAACTA AATACATTCT AGGACTTTAT AAAAGATCAC TTTTTATTTA 240 

TGCACAGCCT GGAACAAC ATG GAT TAT CAA GTG TCA AGT CCA ATC TAT GAC 3«i 
Mec Asp Tyr Gin Val Sec Ser Pro He Tyr Asp 

-1 C t** I AT I AT ACA TCS ^ CC= T3C CCA AAA ATC AAT GTG AAG CAA 339 
xla Asa Tyr Tyr Thr Ser Glu Pro Cys Pro Lys He Asn Val Lys Gin 

ATC GCA GCC CGC CTC CTG CCT CCG CTC TAC TCA CTG GTG TTC ATC TT" 3 87 
He Ala Ala Arg Leu Leu Pro Pro Leu Tyr Ser Leu Val Pne lie Phi 

GGT TTT GTG GGC AAC ATG CTG GTC ATC CTC ATC CTG ATA AAC TGC CAA 4 „ 
Gly Ph. val Gly Asa Mec Leu Val n. L «u II. Leu lie Asn ™s £Z " 

AGG CTG GAG AGC ATG ACT GAC ATC TAC CTG CTC AAC CTG GCC ATC ttt 

Arg Leu Glu Ser Mec Thr Asp He Tyr L.S Zn SS aT£ Ue I« *" 

GAC CTG TTT TTC CTT CTT ACT GTC CCC TTC TGG GCT CAC TA^ GC GCC 
Asp Leu Phe Phe Leu Leu Thr Val Pro Phe Trp Ala His Tyr Ali Ala 

GCC CAG TGG GAC TTT GGA AAT ACA ATGTGT CAA CTC TTG ACA r-rr 
Ala Gin Trp Asp Phe Gly Asn Thr Mec c£ £J "u ™ g" t£ 

TAT TTT ATA GGC TTC TTC TCT GGA ATC TTC TTC ATC ATC CTC CTS ari 
Phe He Gly Phe Ph. Ser Giy He Phe Ph. lie He 25 "u 52 tS 

ATC GAT AGG TAC CTG GCT ATC GTC CAT GCT GTG TTT GCT TTA AAA GCC 
He Asp Arg Tyr Leu Ala Ha Val His Ala Val Phe Ala Leu Lys Xia 

AGG ACG GTC ACC TTT GGC GTG GTG ACA AGT GTG ATC ACT "~ GG GTG CTT 
Arg Thr VaL Thr Phe Gly Val Val Thr Ser 5al m S£ i£ vT? 

ffl SI? IF ??* I™ CTC CCa SG * ATC ATC TTT ACC AGA TCT CAA AAA 
Ala Val Phe Ala Ser Leu Pro Gly He He Phe Thr Arg. Ser Gin Lys 

GAA GGT CTT CAT TAC ACC TGC AGC TCT CAT T— CCA Tar »/— r»- 
Glu Gly Leu His Tyr Thr =y, s._- S « £J ^ pro Tyr Ser Gin Tyr 8 " 

CAA TTC TGG AAG AAT TTC CAG ACA TTA AAG ATA GTC -Tf — r , ~. 

Gin Pfce Trp Lys A.a Phe Gin Thr ^ £JJ val ^ LeS §?y 

GTC CTG CCG .CTG CTT GTC ATG GTC ATC TGC TAT TCG GGA ATC CTA AAA 915 
Val Leu Pro Leu Leu Val Mec Val lie cys Tvr Ser tiiv tl» S. fS? 915 



579 
627 
675 
723 
771 



867 



963 



a Cys Tyr Ser Giy He Leu Lys 

ACT CTG CTT CGG TGT CGA AAT GAG AAG AAG AGG CAC AGG GCT GTG AGG 
-hr Leu Leu Arg Cys Arg Asa Glu Lys Lys Arg Hxs Arg Ala Val 

CTT ATC TTC ACC ATC ATG ATT GTT TA^ T- c-*- t—C -nr r— r 

Leu He Phe Thr lie Mec He Val Tyr Pne Leu Phe t" £1 £o Tyf 1011 

ATT CTT CTC CTG AAC ACC TTC CAG CAA TTC TTT GGC CT3 AAT ^ 0S9 

Asn He *«. Leu Leu Leu Asn Tnr Pne Gin Glu Phe Ph. Gly Leu Asn 

**I I? C AGC ; CT AAC AGG TTG GAC CAA GCT ATG CAG GTG ACA GAG 1107 

Asn Cys Ser Ser Ser Asn Arg Leu Asp Gin Ai* Mec Gin Val Thr Glu 

ACT CTT GGC ATG ACG CAC TGC TGC ATC AAC CCC ATC ATC TAT GCC -IT , lss 
-hr Leu Gly Me-. Thr fUs Cys Cys n. Asn Pro He He Tyr ill " 5 



55 
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GTC GGG GAG AAG T7C AGA AAC TAC CTC TTA G7C TTC TTC CAA AAG par 

Val Gly Glu Lys Phe Ar? Asn Tyr Leu Leu Val ^ Phe Gin * 12 ° 3 

AIT GCC AAA CGC TTC TGC AAA TGC TGT TCT ATT TTC CAG CAA GAG GCT 12*7 
xle Ala Lys Arg Phe Cys Lys Cys Cys ser He Ph e Gin Gin Glu All 

Sf? ?P ^ C I a 017 TAC ACC CGA TCC ACT GGG GAG CAG GAA 1299 

Pro Glu Arg Ala Ser Ser Val Tyr Thr Arg Ser. Thr Gly Glu Gin Glu 

tie 17, SS £y ™ TGACACGGAC TCAAGTGGGC TGGTGACCCA GTCAGAGTTG 1354 
TGCACATGGC TTAGTTTTCA TACACAGCCT GGGCTGGGGG TGGGGTGGAA GAGGTCITTT 1414 

(2) INFORMATION FOR SEQ ID NO:2* 

(i) SEQUENCE CHARACTERISTICS 

(A) LENGTH: AMINO ACIDS 

(B) TYPE: AMINO ACID Y 

(C) STRANDEDNESS: 

CD) TOPOLOGY : LINEAR 

tii) MOLECULE TYPE: PROTEIN 

(xi) SEQUENCE DESCRIPTION: SSQ ID NO: 2: 
Met Asp Tyr Gin Val Ser Ser Pro He Tyr Asp lie Asn Tyr Tyr- 
Thr Ser Glu Pro Cys Pro Lys He Asn Val Lys Gin He Ala Ala 
Arg Leu Leu Pro Pro Leu Tyr Ser Leu v2 Phe He Phe Gly Phe 
Val Gly Asn Met Leu Val He Leu lie Le2 lie Asn Cys Gin Ar{ 
Leu Glu Ser Met Thr Asp lie Tyr Leu lS Asn Leu Ala He Ser 

65 70 



Asp Leu Phe Phe Leu Leu Thr Val Pro Phe Trp Ala Kis Tyr Ala 
80 85 
!Vsp Phe Gly Asn Thr Mec 
95 100 



Ala Ala Gin Trp Asp Phe Gly Asn Thr Met Cys Leu Leu Thr GlJ" 



Leu Tyr Phe lie Gly Pne Phe Ser Gly lie Phe Phe He He Gin 
Leu Leu Thr lie Asp Arg Tyr Leu Ala lie Val His Ala Val -Phe 
Ala Leu Lys Ala Arg Thr Val Thr Ph* Gly Val Val Thr Ser Val 



145 ISO 

He 

Phe Thr Arg Ser Gin Lys Glu Gly Leu His Tyr Thr cys Ser Ser 



lie Thr Trp Val Val Ala Val Phe Ala Ser Lea Pro Gly n e "J 



His Phe Pro Tyr Ser Gin Tyr sin Phe Trp" Lys Asn Phe Gin Thr 

19C i oc 

Leu Lys lie Val He Leu Gly Leu Val Leu Pro Leu Leu Val Met 

23< ? 205 210 
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val lie Cys 
Asn Glu Lys 
Met lie Val 
Leu Leu Asn 
Ser Ser Asn 
Gly Met Thr 
Gly Glu Lys 
He Ala Lys 
Ala Pro Glu 
Gin Glu lie 



Tyr Ser Gly 

215 
Lys Arg His 

230 

Tvr Phe Leu 
245 

Thr Phe Gin 

260 
Arg Leu Asp 

275 
His Cys Cys 

290 
Phe Arg Asn 

305 

Arg Phe Cys 
320 

Arg Ala Ser 

335 
Ser Val Gly 

350 



He Leu Lys 
Arg Ala Val 
Phe Trp Ala 
Glu Phe ?he 
Gin Ala Met 
He Asn Pro 
Tyr Leu Leu 
Lys Cys Cys 
Ser Val Tyr 
Leu 



Thr Leu 
220 

Arg Leu 
235 

Pro Tyr 
250 

"Gly Leu 
265 

Gin Val 
280 



He 



He 
295 

Val Phe 
310 

Ser He 
325 

Thr Arg 
340 



Leu Arg 
He Phe 
Asn He 
Asn Asn 
Thr Glu 
Tyr Ala 
Phe Gin 
Phe Gin 
Ser Thr 



Cys Arg 
225 
Thr lis 
240 
Val Leu 
255 
Cys Ser 
270 
Thr Leu 
285 
Phe Val 
300 
Lys His 
315 
Gin Glu 
330 
Gly Glu 
345 



Claims 

1 . A polynucleotide comprising a nucleic acid selected from the group consisting of: 
ch^^ 

(b) a nucleic acid encoding the polypeptide as shown in SEQ ID NO- 2- 

(c) a nucleic acid comprising the nucleotide sequence of the HDGNR10 clone in ATCC Deposit No 97183- 
fS^^^^SS*" G " Pr0t8in Chem0k ' ne reCep,0r P0 ' yPeptida enCOded * the HDGNR10 Ine 
S to adC< enC ° din9 matUre '° m ° f G " Pr ° teln Chem0ki " e re ° ept0r W°f*"° of any one of 

^p^ 90% " 95% <° - chemokine 

(g) a nucleic acid at least 90%, 95% or 97% identical to the nucleic acid of any one of (a) to fai- 
th) a nucle.c acd encoding a soluble fragment of the G-protein chemokine receptor po^peptide of any one of 

2 ("J to C Th); aCid e " COdina ^ eXtra0e " U,ar P ° rti0n ° f G -P rotein chem ° kine receptor polypeptide of any one 
(I) a nucleic acid encoding a fragment of the G-protein chemokine receptor polypeptide of any one of (a) to 
i Tnu^ men l be,n9 rt Capab,e 0f bindin 9 a «B-n- of the human G-protein chemokine receptor; ' ' ° 
1o7c^s Z17 9 ^ ' eaSt 50 C ° mi9U0US ^ a ° idS « th9 G " pratein Che ™«"° °< -y 

^.Tnlr n " c ' ei ° acid , 0 ' a "V one <* (a) to (k). wherein said nucleic acid encodes a polypeptide or fragment 
capable of bind.ng a llgand of the G-protein chemokine receptor fragment 
(n)jhe nucleic acid of any one of (a) to (m), wherein said nucleic acid does not encode a N-terminal methionine; 

(o) the nucleic acid of any one of (a) to (m), wherein said nucleic acid encodes a N-terminal methionine; 
or the complementary strand of any one of (a) to (o). 

The polynucleotide of claim 1, wherein said polynucleotide is DNA, RNA, cDNA or genomic DNA. 
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3. The polynucleotide of Cairn , , wherein said polynucleotide is douWe stranded or single stranded. 

4. The polynucleotide of claim 1 fused to a heterologous polynucleotide. 

5. The polynuceotide of claim 4. wherein said heterologous polynucleotide encodes a heterologous polypeptide. 
" ZSS^^^T h — * P^T* * * * — — -eptor 

7. The polynucleotide of any one of claims 1 to 6, wherein said polynucleotide is immobilized. 

8. The polynucleotide of any one of claims 1 to 7, wherein said polynucleotide is labeled. 

9. A vector comprising the polynucleotide of any one of claims 1 to 8. 

10. The vector of claim 9. wherein said polynucleotide is operab* associated with a regulatory sequence. 

11 . A method of producing a host cel. comprising genetically engineering ceHs with the vector of claim 9 or 1 0. 

12. The host cell produced by the method of claim 11 . 

13. A host cell comprising the vector of either claim 9 or 10. 

14. A host cell comprising the polynucleotide of any one of claims 1 to 10. 

let S iTc^Z ZfZ £ I" 15 ' SaW h0St - * * «"-*»■ ce„, mammalian 

17. A probe or primer comprising the complementary strand of a member selected from the group consisting of 

(c) the polynucleotide as set forth in SEQ ID NO t ■ and 

JdMhecDNAcontainedinATCC Deposit No. 971 83 which encodes the G-pro,einchemo k inereceptor P ofypep- 

or the complementary strand of any one of (a) to (d). 
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m m cn 
O rH in 



in ro r-i m h rn rH 
vo o 1-4 in io o ;j 
iH cnj cm cm m n 
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m 
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